INTRODUCTION
The hydro(solvo)thermal technique has been shown to be a useful synthetic tool for the synthesis of novel transition and main group metal polychalcogenides including many which are inaccessible by traditional solution methods (1-3). Given the isoelectronic relationship of polychalcogenides and polychalcoarsenates, we have extended our solventothermal polychalcogenide chemistry to chalcoarsenates (i.e., [ (7) . The structures of these compounds range from molecular clusters to onedimensional chains to two-dimensional layers. The [AsS 3 ] 3Ϫ anion in these systems shows a remarkably facile condensation ability which results in the high nuclearity [As x S y ] nϪ units which are found coordinated to the metal cations. This self-condensation properties appear to be influenced by the acidity of the solutions and the nature of the solvent. Clearly, this chemistry is applicable to any cation/metal/As x Q y (Q ϭ S, Se) system. To date, we have paid less attention to the Se analogs of these compounds, but given the significant differences in basicity between [AsS 3 ] 3Ϫ and [AsSe 3 ] 3Ϫ , one would predict that the solution behavior of the selenide analog, with respect to the above self-condensation reactions, would be considerably different. Indeed, with Hg 2ϩ in the reaction medium we find that entirely different phases form with [AsSe 3 ] 3Ϫ compared to the corresponding sulfur system (6 KY; (iv) methanol, anhydrous, Mallinckrodt Inc., Paris, KY; (v) diethyl ether, ACS anhydrous, EM Science, Inc., Gibbstown, NJ.
Physical Measurements
FT-IR spectra of these compounds were recorded as solids in a CsI matrix. The spectra were recorded in the far-IR region (600-100 cm Ϫ1 , 4 cm Ϫ1 resolution) with a Nicolet 740 FT-IR spectrometer. Optical diffuse reflectance measurements were made at room temperature with a Shimadzu UV-3101PC double beam, double-monochromator spectrophotometer. Thermal gravimetric analysis (TGA) was performed on a Shimadzu TGA-50. The samples were heated to 800ЊC at a rate of 10ЊC/min under a steady flow of dry N 2 gas.
Syntheses
All syntheses were carried out under a dry nitrogen atmosphere in a vacuum atmosphere Dri-Lab glovebox except where specifically mentioned.
K 3 AsSe 3 . K 3 AsSe 3 was synthesized by using stoichiometric amounts of alkali metal, arsenic selenide, and selenium in liquid ammonia. The reaction gives a orange brown powder upon evaporation of ammonia. 
110ЊC for 2 days. The products were isolated as above to give 0.064 g of yellow-orange rod-like crystals (yield ϭ 98% based on Hg . Amounts of 0.03 g (0.1 mmol) HgCl 2 , 0.14 g (0.3 mmol) K 3 AsSe 3 , and 0.24 g (0.6 mmol) Ph 4 PBr were thoroughly mixed and sealed in a thick-wall Pyrex tube with 0.5 ml of H 2 O. The reaction was run at 110ЊC for 1 week. The dark-red chunky crystals were isolated as above (0.076 g, yield ϭ 34%, based on Hg). Semiquantitative microprobe analysis of several single crystals gave P 1 Hg 1 As 2.8 Se 7.3 .
X-ray Crystallography
The single-crystal X-ray diffraction data of all three compounds were collected with a Nicolet P3 four-circle automated diffractometer with a graphite-crystal monochromator at Ϫ100ЊC. The data were collected in the Ϫ 2 scan mode. None of the crystals showed any significant intensity decay as judged by three check reflections measured every 150 reflections throughout the data collection. The monoclinic space groups were determined from systematic absences and intensity statistics. The structures were solved by directed methods of SHELXS-86 (8) and refined by full-matrix least-squares techniques of the TEXSAN (9) software package of the crystallographic program. An empirical absorption correction based on -scans was applied to each data set, followed by a DIFABS (10) correction to the isotropically refined structures. All nonhydrogen atoms except carbon and nitrogen were eventually refined anisotropically. All calculations were performed on a VAXstation 3100/76 computer. Complete data collection parameters and details of the structure solution and refinement are given in Table 1 . The fractional atomic coordinates, average temperature factors, and their estimated standard deviations are given in Tables 2-4 . A chemically related compound worth mentioning here is KHgSbS 3 , which is layered and contains pyramidal SbS 3Ϫ 3 units (12) . The counterions, K ϩ , which are considerably smaller than the organic cations found in our compounds, reside between the layers. Here again, as in many other cases (13), we see a tendency for the covalent metalchalcogen framework to increase its structural dimensionality in response to a significant decrease in the size of the counterion. An inspection of the KHgSbS 3 structure clearly suggests that there is inadequate space in the crystal to accommodate Me 4 (2) is in a distorted trigonal-planar environment with bond angles of Se5-HgSe7 at 100.9(1)Њ, Se3-Hg-Se5 at 124.9(1)Њ, and Se3-Hg2-Se7 at 129.9(1)Њ. The average As-Se distance and the average Se-As-Se angle are within the normal range found in the other arsenic/selenide compounds (11). Selected bond distances and bond angles are contained in Tables 6 and 7. A notable feature of this compound is the presence of the [As 4 Se 11 ] 6Ϫ ligand which contains a diselenide fragment. This ligand represents a new selenoarsenate polyanion. The Se-Se bond lengths are reasonable; see , there are two weight-loss steps. The first step is due to the loss of the organic cations, probably as R 3 N and R 2 Se, while the final step is due to the loss of Hg and As x Se y .
RESULTS AND DISCUSSION

Structure of (Me 4 N)[HgAsSe
FIG. 4.
The optical absorption spectra indicate that these materials are wide bandgap semiconductors by revealing the presence of sharp optical gaps; see Fig. 7 . The bandgaps are 2.4 eV for (R 4 N)[HgAsSe 3 ] (R ϭ Me, Et) and 2.0 eV for (Ph 4 P) 2 [Hg 2 As 4 Se 11 ]. The absorption is probably due to a charge-transfer transition from a primarily seleniumbased valence band to a mainly mercury-based conduction band.
CONCLUDING REMARKS
Based on the findings reported here, it appears that the relative solubilities of the various products determine the actual [As . This behavior is reminiscent of the polychalcogenide complexes mentioned earlier, where metal preference, product solubility, and solvent are the key factors that control product crystallization (14) . The isolation of nϪ polyanions are also probably different from those of the thio anions. These two factors alone could be primarily responsible for the departure of the chemistry of selenoarsenate anions from that of the thioarsenate ones. Similar considerations apply to other chalcoanions.
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